Between March 1994 and March 1995, sampling campaigns were carried out each fortnight in order to determine the physical, chemical and biological quality of the water in the river Warche. Macroinvertebrate and rotifer biomonitoring (based on the global and Belgian biotic index and on the Sládecek index respectively) were used as bioindicators. These biotic indices were related to the main physical and chemical parameters monitored between the source and the town of Malmédy (i.e., a river length of 40 km). Important seasonal and longitudinal changes of physical, chemical and biological water quality occur. The deterioration of the water quality in the river Warche is obvious in two sectors of the river. Strong organic pollution and eutrophication were observed between the source and the sampling station located downstream of Büllingen. Indeed, along this sector, tributaries, sewage and dairy effluent flow into the Warche and induce significant increase of nitrate, nitrite, ammonium and phosphate concentrations. As a consequence, biotic indices decrease significantly downstream of Büllin-gen and the most abundant rotifer species are clearly eutrophic indicators. Another important decrease of water quality was observed downstream of an important paper mill effluent which induces a significant increase of temperature and of nitrite and sulphate concentrations. The presence of two lakes along the Warche course induces downstream either a restoration of the water quality during a mixing period of the lake or an increase of ammonium and phosphate concentrations after water stratification as a result of a temperature gradient in the lake.
INTRODUCTION
The major part of the Belgian hydrographic network is nowadays polluted by industrial, domestic and agricultural effluent. The Hautes-Fagnes/Eifel area far from the main industrial centres appeared till now protected from pollution sources. However, the groundwater, the sources, the lakes and the rivers of this area, formerly famous for their high quality, are contamined by different pollutants. Indeed, the rivers run through an area where agriculture, sylviculture, breeding and rural industries (dairy industries, sawmills, paper mills, tanneries) have developed and induce strong alterations of physical and chemical characteristics and of biocenose diversity that could have dangerous consequences for the whole ecosystem.
Previous studies have shown a rapid decrease of the water quality of the river Warche a few kilometres downstream of its source due to the treatment of soils with chemical fertilisers and to the decomposition of organic sewage into the river (FABRI, 1977; FABRI & LECLERCQ, 1977; DESCY et al., 1981; MARNEFFE et al., 1995) . Moreover, as a consequence of prevailing wind directions, altitude and abundant rainfall, some substances originating from industrial zones, reach the Hautes-Fagnes/Eifel area. Indeed, THOME et al. (1987) and DE-BOUGE & THOME (1988) have found important PCB concentrations in spruce needles and in ant colonies (Formica polyctena).
The use of bioindicators in water quality assessment started more than a century ago. Biological quality can be assessed by different groups of organisms (e.g., bacteria, fungi, microalgae, protozoans, rotifers, cladocerans, copepods, macroinvertebrates). In Europe, the most widely recommended method consists of converting the presence/absence of macroinvertebrates collected in a river into biotic indices (BBI-method in Belgium, IBG-method in France). The quality-classes of surface waters determined on such a biological basis were gathered in many countries -and especially in Belgium (Ministere de la Region Wallonne, 1994) -to draw up maps of water quality. This technique has many advantages: sampling and determination are quite easy, organisms integrate all the variations of water quality during their lifespan (that lasts from weeks to year) and they belong to various trophic levels. Biotic indices based on benthic macroinvertebrates give indications about the effects of organic and inorganic pollution or physical changes, the discharge of acute toxic substances, the selfpurification of a river, i.e., the general ecological features of a watercourse (DE PAUW et al., 1992) . Indeed, it is generally accepted that macroinvertebrate communities respond to hydraulic, organic and toxic stress with reduction of the presence of sensitive species and proliferation of tolerant ones (VERDONSCHOT, 1990) .
Zooplanktonic organisms are also good indicators of change in water quality because they are strongly affected by environmental changes (GANNON & STEMBERGER, 1978) . Among zooplankton, rotifers, which have very high population turnover rates, are particularly sensitive to water quality changes (SLADECEK, 1983) . Assessment of community composition makes it possible not only to estimate the level of pollution, but also to ascertain the trend of general conditions, i.e., the progress of selfpurification, the gradual deterioration or eutrophication. However, although the use of bioindicators
